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PROBLEM TO BE SOLVED: To provide multilayered circuit parts where the 
difference in the amount of burning shrinkage in each glass-containing layer is 
small, the expansion ratio of the diameter of a via hole that is formed in each 
glass-containing layer is approximated in each layer, the short-circuiting failure 
between conductors in the via hole can be avoided, and warpage in a substrate 
is small, and to provide a method for manufacturing the multilayered circuit parts. 
SOLUTION: In multilayered circuit parts having at least two layers (glass- 
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containing layers) 4a and 4b that are made of a material containing glass on a 
substrate 1, the flexibility temperature of the glass that is blended with the first 
glass-containing layer 4a being formed on the substrate differs from that of the 
glass that is blended with the second glass-containing layer 4b that is formed on 
the first glass-containing layer 4a, thus canceling difference in sintering 
characteristics caused by difference in wettability, and hence obtaining the 
multilayered circuit parts having a small amount of warpage and a fixed degree of 
the burning expansion of the diameter of the via hole in each layer. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The multilayer passive circuit elements which are the multilayer passive 
circuit elements equipped with the layer more than two-layer [ which consists of 
an ingredient containing glass ] (a glass content layer) on a substrate, and are 
characterized by for the softening temperature of the glass blended with the 1st 
glass content layer of the glass content layers more than two-layer formed on a 
substrate at least to differ from the softening temperature of the glass blended 
with the 2nd glass content layer formed on said 1st glass content layer. 
[Claim 2] Multilayer passive circuit elements according to claim 1 characterized 
by to make lower than the softening temperature of the glass with which it is 
blended with the 2nd glass content layer softening temperature of the glass 
blended with said 1st glass content layer when the contact angle over said 
substrate of the glass which constitutes said 1st glass content layer is larger than 
the contact angle over said 1st glass content layer of the glass which constitutes 
said 2nd glass content layer. 

[Claim 3] Multilayer passive circuit elements according to claim 1 characterized 
by to make higher than the softening temperature of the glass with which it is 
blended with the 2nd glass content layer softening temperature of the glass 
blended with said 1st glass content layer when the contact angle over said 
substrate of the glass which constitutes said 1st glass content layer is smaller 
than the contact angle over said 1st glass content layer of the glass which 
constitutes said 2nd glass content layer. 

[Claim 4] Multilayer passive circuit elements according to claim 1 to 3 



characterized by the difference of the softening temperature of the glass blended 
with said 1st glass content layer and the softening temperature of the glass 
blended with the 2nd glass content layer being 30 degrees C or more. 
[Claim 5] The softening temperature of the glass which is equipped with the layer 
more than two-layer [ which consists of an ingredient containing glass ] (glass 
content layer) on the substrate, and is blended with the 1st glass content layer of 
the glass content layers more than two-layer [ said ] formed on a substrate at 
least, It is the manufacture approach of multilayer passive circuit elements that 
the softening temperature of the glass blended with the 2nd glass content layer 
formed on said 1st glass content layer differs. The glass which has 
predetermined softening temperature on the (a) substrate at least or the glass 
which has predetermined softening temperature, and the compound of an oxide, 
Printing / desiccation process which prints and dries the photosensitive glass 
paste (a photo-curing mold glass paste or optical solubilization mold glass paste) 
containing a photosensitive vehicle, (b) The development process which carries 
out exposure development of the beer hall pattern about printing and the dried 
paste layer using a predetermined mask, (c) The baking process in which said 
beer hall pattern calcinates said paste layer by which exposure development was 
carried out, and forms a glass content layer (the 1st glass content layer), (d) The 
glass which has different softening temperature from the softening temperature 
of the glass in said 1st glass content layer on said 1st glass content layer or the 
glass which has different softening temperature, and the compound of an oxide, 
Printing / desiccation process which prints and dries the photosensitive glass 
paste (a photo-curing mold glass paste or optical solubilization mold glass paste) 
containing a photosensitive vehicle, (e) The development process which carries 
out exposure development of the beer hall pattern about printing and the dried 
paste layer using a predetermined mask, (f) The manufacture approach of the 
multilayer passive circuit elements characterized by providing the baking process 
in which said beer hall pattern calcinates said paste layer by which exposure 
development was carried out, and forms a glass content layer (the 2nd glass 



content layer). 

[Claim 6] The manufacture approach of the multilayer passive circuit elements 
according to claim 5 characterized by to make low than the softening 
temperature of the glass under photosensitive-glass paste which uses for 
formation of the 2nd glass content layer the softening temperature of the glass 
under photosensitive-glass paste which uses for formation of said 1st glass 
content layer when the contact angle over said substrate of the glass which 
constitutes said 1st glass content layer is large than the contact angle over said 
1st glass content layer of the glass which constitutes said 2nd glass content layer. 
[Claim 7] The manufacture approach of the multilayer passive circuit elements 
according to claim 5 characterized by to make high than the softening 
temperature of the glass under photosensitive-glass paste which uses for 
formation of the 2nd glass content layer the softening temperature of the glass 
under photosensitive-glass paste which uses for formation of said 1st glass 
content layer when the contact angle over said substrate of the glass which 
constitutes said 1st glass content layer is small than the contact angle over said 
1st glass content layer of the glass which constitutes said 2nd glass content layer. 
[Claim 8] The manufacture approach of the multilayer passive circuit elements 
according to claim 5 to 7 characterized by making into 30 degrees C or more the 
difference of the softening temperature of the glass under photosensitive glass 
paste used for formation of said 1st glass content layer, and the softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 2nd glass content layer. 

[Claim 9] The manufacture approach of the multilayer passive circuit elements 
according to claim 5 to 8 characterized by what is calcinated every through said 
printing / desiccation process and a development process whenever each paste 
layer is formed (it calcinates serially). 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the multilayer 
passive circuit elements which have the structure where the glass content layer 
more than two-layer was arranged on the substrate, and its manufacture 
approach in detail about multilayer passive circuit elements and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] Conventionally, although semiconductor devices, 
such as IC, are mounted in printed circuit boards, alumina ceramic substrates, 
etc., such as glass epoxy, the demand to high integration of a semiconductor 
device, the formation of detailed wiring, high-speed-transmission-izing, high- 
frequency-izing, the formation of high temperature stripping, etc. is large in recent 
years. 

[0003] By the way, about through hole plating nature, workability, a multilayering 
adhesive property, the heat-resistant deformans in an elevated temperature, etc., 
if it has sufficient property, it does not necessarily break, but the actual condition 
is that there is a limitation in densification, a mechanical strength is large to 
printed circuit boards, such as conventional glass epoxy, and the expectation for 



a heat-resistant high ceramic substrate is growing in them. 
[0004] For example, the alumina substrate which is one of the ceramic substrates 
has a large mechanical strength, and it excels in thermal resistance, and detailed 
wiring is given on it and the various multilayer passive circuit elements which 
formed the insulating layer further equipped with the through hole with the green 
sheet laminating method of construction or the printing method of construction 
are developed. 

[0005] Moreover, the air cored coil of the laminating mold used as an inductor A 
coil (coil pattern) is formed with conductive paste on an alumina substrate. A 
beer hall is filled up with a conductor after forming the insulating layer equipped 
with the beer hall on it. It is manufactured by repeating the process which 
furthermore forms the coil (coil pattern) of a two-layer eye on an insulating layer, 
and has the description that a high inductance can be obtained from the coil of a 
spiral mold being formed. 

[0006] As an approach of manufacturing the air cored coil of a laminating mold 
Produce the screen version covered with the sensitive emulsion etc. so that a 
desired pattern may be formed, and it lets this screen version pass. After printing 
completely the approach of printing a paste on a substrate or an insulating layer 
by the squeegee, and the conductive paste which has a photoresist on a 
substrate or an insulating layer by approaches, such as spin coating, Exposure 
and the method of developing negatives and performing coil formation are also 
learned through the photo mask which gave the desired pattern. 
[0007] moreover, as an approach of forming the insulating layer equipped with a 
beer hall which some conductor patterns expose Like the case where the above- 
mentioned coil is formed, a paste is applied with screen printing, or a 
photosensitive paste is used, and there is an approach which has ****ed [ an 
approach ] exposure and development enough and is carried out. Further After 
producing a green sheet from insulating fine particles and the compound of an 
organic binder and forming a through hole in the position of a green sheet by 
punching, there is the approach of accumulating and sticking this by pressure on 



the substrate with which the conductor was arranged, or an insulating layer. 
[0008] 

[Problem(s) to be Solved by the Invention] In forming the two or more layers 
insulating layer containing glass, he is trying to form each insulating layer 
conventionally in a place on the ceramic substrate which consists of an alumina 
etc. using the same ingredient containing the same glass. However, when it is 
made to form by applied and calcinating like before the same ingredient with 
which each insulating layer is blended in the same glass, The wettability to the 
substrate of the 1st insulating layer (the 1st glass content layer) formed on the 
substrate which consists of an alumina etc., Since the wettability to the 1st glass 
content layer of the 2nd insulating layer (the 2nd glass content layer) formed on 
the 1st glass content layer differs, The degree of sintering of the 1st glass 
content layer and the 2nd glass content layer changes, a big difference arises in 
the amount of burning shrinkage, and there is a trouble of remarkable curvature 
arising in a substrate, or causing amplification of the diameter of a beer hall when 
the beer hall is formed in each insulating layer. 

[0009] The wettability (contact angle) to the alumina substrate of boro-silicated 
glass, a crystalline quartz (Si02) substrate, and a ** silicic-acid glass substrate is 
shown in a table 1 . In addition A contact angle becomes small, so that the 
wettability of glass can be evaluated by the contact angle and wettability is good. 
[0010] 
[A table 1] 
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[001 1] As shown in a table 1 , the contact angle (contact angle of boro-silicated 
glass) of boro-silicated glass [ as opposed to 140 degrees and a boro-silicated 



glass substrate in the contact angle of boro-si Heated glass / as opposed to 48 
degrees and a crystalline quartz (Si02) substrate in the contact angle of the 
boro-silicated glass to the alumina substrate often used as a substrate of 
multilayer passive circuit elements ] is 8 degrees. Therefore, when an alumina 
substrate is compared with a boro-silicated glass substrate, it turns out that the 
wettability of the glass to an alumina substrate is quite bad. 
[0012] Therefore, on an alumina substrate, about an insulating layer (glass 
content layer), when [ which calcinates each class ] carrying out a laminating by 
the approach of baking serially, since the insulating layer (the 1st glass content 
layer) of the 1st layer is calcinated on an alumina substrate, the inclination for 
viscous flow to stop being able to happen easily and for a degree of sintering to 
worsen is. On the other hand, since the insulating layer (the 2nd glass content 
layer) of the two-layer eye formed on the 1st glass content layer is calcinated on 
the wettability good 1st glass content layer, viscous flow starts early and sintering 
becomes easy to advance rather than the case of the 1st glass content layer 
calcinated on an alumina substrate. 

[0013] And as mentioned above, if the degree of sintering of the 2nd glass 
content layer improves, it will become larger than the case where the number of 
the diameters of a beer hall which the burning shrinkage in the glass content 
layer after a two-layer eye progressed, and were formed is the 1st. Consequently, 
an exposed region increases rather than a need exposed region, when not only 
the conductor pattern that should be essentially exposed depending on the case 
but the conductor pattern which adjoins it will be exposed and a beer hall is filled 
up with a conductor, it connects with an adjoining conductor pattern too hastily, 
and a possibility of causing short [ poor ] occurs. 

[0014] Drawing 2 (a) in addition, by applying and calcinating the insulating 
material paste containing glass in the production process of the conventional 
multilayer passive circuit elements on the substrate 51 with which conductor 
pattern (circuit) 52a was formed The condition of having formed insulating-layer 
(1st glass content layer) 54a equipped with beer hall 53a is shown. Moreover, 



drawing 2 (b) The condition of having formed insulating-layer (2nd glass content 
layer) 54b equipped with beer hall 53b by applying and calcinating the insulating 
material paste containing glass on 1st glass content layer 54a in which conductor 
patterns (circuit) 52b and 52c were arranged is shown. 

[0015] In the case of the manufacture approach of the multilayer passive circuit 
elements which applied and calcinated the same insulating material paste with 
which the same above-mentioned conventional glass is blended as shown in 
drawing 2 (a) and (b) the burning shrinkage of 2nd glass content layer 54b -- 
progressing - the diameter of beer hall 53b of 2nd glass content layer 54b - 
beer hall 53of 1st glass content layer 54a a -- large -- becoming -- the beer hall 
from beer hall 53b, when filled up with a conductor 55 a beer hall -- a conductor 
55 connects with adjoining conductor pattern 52c exposed not only to conductor 
pattern 52b through which it should flow essentially but to beer hall 53b too 
hastily, and there is a trouble of causing short [ poor]. 
[0016] Moreover, since the residual stress of a substrate will occur in an 
ununiformity from the difference in the amount of burning shrinkage, Even if it 
doubles with a substrate properties which constitute the 1st glass content layer, 
such as thermal expansion of glass, and a heat shrink Since it will differ from the 
case where extent of a heat shrink is the 1st glass content layer, in the 2nd glass 
content layer formed on the 1st glass content layer, curvature occurs in a 
substrate and there is a trouble that production of multilayer passive circuit 
elements becomes difficult. 

[0017] the conductor [ the invention in this application solves the above- 
mentioned trouble, its difference of the amount of burning shrinkage of each 
glass content layer is small, and the amplification rate of the diameter of a beer 
hall formed in each glass content layer approximates it on each class, and ] in a 
beer hall - it is possible to prevent short [ of comrades / poor ] and it aims at 
moreover offering few multilayer passive circuit elements and its manufacture 
approach of curvature of a substrate. 
[0018] 



[Means for Solving the Problem] In order to attain the above-mentioned object, 
the multilayer passive circuit elements of the invention in this application (claim 1) 
They are the multilayer passive circuit elements equipped with the layer more 
than two-layer [ which consists of an ingredient containing glass ] (glass content 
layer) on the substrate. It is characterized by the softening temperature of the 
glass blended with the 1st glass content layer of the glass content layers more 
than two-layer formed on a substrate at least differing from the softening 
temperature of the glass blended with the 2nd glass content layer formed on said 
1st glass content layer. 

[0019] The softening temperature of the glass blended with the 1st glass content 
layer of the glass content layers more than two-layer formed on a substrate at 
least (Ts), By changing the softening temperature of the glass blended with the 
2nd glass content layer formed on the 1st glass content layer The wettability to 
the substrate with which each glass content layer will be formed, a glass content 
layer, etc. is controlled. Prevent dispersion in the amount of burning shrinkage of 
the 1st glass content layer and the 2nd glass content layer, and buildup of the 
diameter of a beer hall in case the beer hall is formed in the glass content layer is 
controlled. Extent of amplification of the diameter of a beer hall of each glass 
content layer is small, it is possible to prevent short [with an adjoining conductor 
/ poor ], and it becomes possible to offer multilayer passive circuit elements with 
little curvature of a substrate moreover. 

[0020] In addition, in the invention in this application, a glass content layer is a 
concept containing both layers which consist of an ingredient which blended 
glass with mineral constituents, such as a layer which consists only of glass, and 
a ceramic particle. 

[0021] Moreover, the multilayer passive circuit elements of claim 2 are 
characterized by to make lower than the softening temperature of the glass with 
which it is blended with the 2nd glass content layer softening temperature of the 
glass blended with said 1st glass content layer, when the contact angle over said 
substrate of the glass which constitutes said 1st glass content layer is larger than 



the contact angle over said 1st glass content layer of the glass which constitutes 
said 2nd glass content layer. 

[0022] When the contact angle over the substrate of the glass which constitutes 
the 1st glass content layer is larger than the contact angle over the 1st glass 
content layer of the glass which constitutes the 2nd glass content layer () Namely, 
the wettability to the substrate of the glass which constitutes the 1st glass content 
layer When worse than the wettability to the 1st glass content layer of the glass 
which constitutes the 2nd glass content layer When the softening temperature of 
the glass blended with the 1st glass content layer is made to be made lower than 
the softening temperature of the glass with which it is blended with the 2nd glass 
content layer, While raising the wettability to the substrate of the 1st glass 
content layer, it becomes possible to reduce the wettability to the 1st glass 
content layer of the 2nd glass content layer, to offset the difference in the 
sintering property by each wettability difference, and to make small the difference 
of the amount of burning shrinkage of the 1st and 2nd glass content layer. 
Consequently, it is possible to control amplification of the diameter of a beer hall 
of each glass content layer, and to prevent short [with an adjoining conductor/ 
poor ], and it becomes possible to obtain multilayer passive circuit elements with 
little curvature of a substrate moreover. 

[0023] Moreover, the multilayer passive circuit elements of claim 3 are 
characterized by to make higher than the softening temperature of the glass with 
which it is blended with the 2nd glass content layer softening temperature of the 
glass blended with said 1st glass content layer, when the contact angle over said 
substrate of the glass which constitutes said 1st glass content layer is smaller 
than the contact angle over said 1 st glass content layer of the glass which 
constitutes said 2nd glass content layer. 

[0024] The contact angle over the substrate of the glass which constitutes the 1st 
glass content layer conversely in claim 2 When smaller () than the contact angle 
over the 1 st glass content layer of the glass which constitutes the 2nd glass 
content layer Namely, the wettability to the substrate of the glass which 



constitutes the 1st glass content layer When better than the wettability to the 1st 
glass content layer of the glass which constitutes the 2nd glass content layer 
When the softening temperature of the glass blended with the 1st glass content 
layer is made to be made higher than the softening temperature of the glass with 
which it is blended with the 2nd glass content layer, While reducing the wettability 
to the substrate of the 1st glass content layer, it becomes possible to raise the 
wettability to the 1st glass content layer of the 2nd glass content layer, to offset 
the difference in the sintering property by each wettability difference, and to make 
small the difference of the amount of burning shrinkage of the 1st and 2nd glass 
content layer. Consequently, it is possible to control amplification of the diameter 
of a beer hall of each glass content layer, and to prevent short [ with an adjoining 
conductor / poor ], and it becomes possible to obtain multilayer passive circuit 
elements with little curvature of a substrate moreover. 
[0025] Moreover, the multilayer passive circuit elements of claim 4 are 
characterized by the difference of the softening temperature of the glass blended 
with said 1st glass content layer and the softening temperature of the glass 
blended with the 2nd glass content layer being 30 degrees C or more. 
[0026] When the difference of the softening temperature of the glass blended 
with the 1st glass content layer and the softening temperature of the glass 
blended with the 2nd glass content layer is made into 30 degrees C or more, the 
wettability to the substrate of the 1st glass content layer, Become possible to 
perform control which has significance about the wettability to the 1st glass 
content layer of the 2nd glass content layer, and the difference in the sintering 
property by each wettability difference is offset, the difference of the amount of 
burning shrinkage of the 1 st and 2nd glass content layer -- small - it can carry 
out -- coming -- the invention in this application - efficiency -- oh, it can close. 
[0027] Moreover, the manufacture approach of the multilayer passive circuit 
elements of the invention in this application (claim 5) The softening temperature 
of the glass which is equipped with the layer more than two-layer [ which consists 
of an ingredient containing glass ] (glass content layer) on the substrate, and is 



blended with the 1st glass content layer of the glass content layers more than 
two-layer [ said ] formed on a substrate at least, It is the manufacture approach of 
multilayer passive circuit elements that the softening temperature of the glass 
blended with the 2nd glass content layer formed on said 1st glass content layer 
differs. The glass which has predetermined softening temperature on the (a) 
substrate at least or the glass which has predetermined softening temperature, 
and the compound of an oxide, Printing / desiccation process which prints and 
dries the photosensitive glass paste (a photo-curing mold glass paste or optical 
solubilization mold glass paste) containing a photosensitive vehicle, (b) The 
development process which carries out exposure development of the beer hall 
pattern about printing and the dried paste layer using a predetermined mask, (c) 
The baking process in which said beer hall pattern calcinates said paste layer by 
which exposure development was carried out, and forms a glass content layer 
(the 1st glass content layer), (d) The glass which has different softening 
temperature from the softening temperature of the glass in said 1st glass content 
layer on said 1st glass content layer or the glass which has different softening 
temperature, and the compound of an oxide, Printing / desiccation process which 
prints and dries the photosensitive glass paste (a photo-curing mold glass paste 
or optical solubilization mold glass paste) containing a photosensitive vehicle, (e) 
The development process which carries out exposure development of the beer 
hall pattern about printing and the dried paste layer using a predetermined mask, 
(f) It is characterized by providing the baking process in which said beer hall 
pattern calcinates said paste layer by which exposure development was carried 
out, and forms a glass content layer (the 2nd glass content layer). 
[0028] By forming each glass content layer through the process of 
aforementioned (a) - (f) The softening temperature of the glass which is equipped 
with the layer more than two-layer [ which consists of an ingredient containing 
glass ] (glass content layer) on a substrate, and is blended with the 1st glass 
content layer of the glass content layers more than two-layer formed on a 
substrate at least, The softening temperature of the glass blended with the 2nd 



glass content layer formed on the 1st glass content layer differs. Extent of 
amplification of the diameter of a beer hall of each glass content layer is small, 
and there is short [ no / with an adjoining conductor / poor ], and it becomes 
possible to manufacture certainly multilayer passive circuit elements with little 
curvature of a substrate moreover. 

[0029] In addition, it is desirable to use the photosensitive glass paste blended as 
a photosensitive glass paste so that the weight ratio of a mineral constituent and 
a photosensitive vehicle (photosensitive organic component) might be set to 
40:60-70:30. In addition, as for the rate of a mineral constituent, it is still more 
desirable to consider as the range of 50:50-55:45. For example, what distributed 
mineral constituent powder and a photosensitive vehicle (photosensitive organic 
component), using 3 roll mills as a photosensitive glass paste can be used. 
Moreover, it is possible to use what blended the copolymer of a methyl 
methacrylate and a methacrylic acid, the monomer, the photoinitiator, and the 
solvent as a photosensitive vehicle (photosensitive organic component) which 
can be used in the invention in this application, and there is no constraint special 
to the concrete class. 

[0030] Moreover, the manufacture approach of the multilayer passive circuit 
elements of claim 6 The contact angle over said substrate of the glass which 
constitutes said 1st glass content layer When larger than the contact angle over 
said 1st glass content layer of the glass which constitutes said 2nd glass content 
layer It is characterized by making lower than the softening temperature of the 
glass under photosensitive glass paste used for formation of the 2nd glass 
content layer softening temperature of the glass under photosensitive glass paste 
used for formation of said 1st glass content layer. 

[0031] When the contact angle over the substrate of the glass which constitutes 
the 1st glass content layer is larger than the contact angle over the 1st glass 
content layer of the glass which constitutes the 2nd glass content layer By 
making lower than the softening temperature of the glass under photosensitive 
glass paste used for formation of the 2nd glass content layer softening 



temperature of the glass under photosensitive glass paste used for formation of 
the 1 st glass content layer While raising the wettability to the substrate of the 1 st 
glass content layer, reduce the wettability to the 1st glass content layer of the 
2nd glass content layer, and the difference in the sintering property by each 
wettability difference is offset. It becomes possible to make small the difference 
of the amount of burning shrinkage of the 1st and 2nd glass content layer, and 
amplification of the diameter of a beer hall of each glass content layer is 
controlled, there is short [ no / with an adjoining conductor / poor ], and it 
becomes possible to manufacture efficiently multilayer passive circuit elements 
with little curvature of a substrate moreover. 

[0032] Moreover, the manufacture approach of the multilayer passive circuit 
elements of claim 7 The contact angle over said substrate of the glass which 
constitutes said 1st glass content layer When smaller than the contact angle over 
said 1st glass content layer of the glass which constitutes said 2nd glass content 
layer It is characterized by making higher than the softening temperature of the 
glass under photosensitive glass paste used for formation of the 2nd glass 
content layer softening temperature of the glass under photosensitive glass paste 
used for formation of said 1st glass content layer. 

[0033] When the contact angle over the substrate of the glass which constitutes 
the 1st glass content layer is smaller than the contact angle over the 1st glass 
content layer of the glass which constitutes the 2nd glass content layer By 
making higher than the softening temperature of the glass under photosensitive 
glass paste used for formation of the 2nd glass content layer softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 1st glass content layer While reducing the wettability to the substrate of the 
1st glass content layer, raise the wettability to the 1st glass content layer of the 
2nd glass content layer, and the difference in the sintering property by each 
wettability difference is offset. It becomes possible to make small the difference 
of the amount of burning shrinkage of the 1st and 2nd glass content layer, and 
amplification of the diameter of a beer hall of each glass content layer is 



controlled, there is short [ no / with an adjoining conductor / poor], and it 
becomes possible to manufacture efficiently multilayer passive circuit elements 
with little curvature of a substrate moreover. 

[0034] Moreover, the manufacture approach of the multilayer passive circuit 
elements of claim 8 is characterized by making into 30 degrees C or more the 
difference of the softening temperature of the glass under photosensitive glass 
paste used for formation of said 1st glass content layer, and the softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 2nd glass content layer. 

[0035] By making into 30 degrees C or more the difference of the softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 1st glass content layer, and the softening temperature of the glass under 
photosensitive glass paste used for formation of the 2nd glass content layer 
Significance boils the wettability to the substrate of the 1st glass content layer, 
and the wettability to the 1st glass content layer of the 2nd glass content layer to 
some extent, control them, and the difference in the sintering property by each 
wettability difference is offset, making small the difference of the amount of 
burning shrinkage of the 1st and 2nd glass content layer -- possible -- becoming - 
- the invention in this application ~ efficiency ~ oh, it becomes possible to close. 
[0036] Moreover, through said printing / desiccation process and the 
development process, the manufacture approach of the multilayer passive circuit 
elements of claim 9 is characterized by what is calcinated every (it calcinates 
serially), whenever each paste layer is formed. 

[0037] Whenever each paste layer is formed, when calcinating every through 
printing / desiccation process and a development process (it calcinates serially), 
amplification of the diameter of a beer hall of each glass content layer is 
controlled, there is short [ no / with an adjoining conductor / poor ], and moreover 
the invention in this application can manufacture certainly multilayer passive 
circuit elements with little curvature of a substrate, and is especially significant. 
[0038] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of the invention 
in this application is shown, and the place by which it is characterized [ of the 
invention in this application ] is explained in more detail. 
[0039] Here, insulating-layer (1st glass content layer) 4a which has beer hall 3a 
is formed on the substrate 1 with which conductor pattern (circuit) 2a was formed 
as shown in drawing 1 . Furthermore, while 2nd glass content layer 4b which has 
beer hall 3b is formed on 1st glass content layer 4a in which conductor pattern 
(circuit) 2b and 2c were formed a conductor (beer hall conductor) 5 fills up beer 
halls 3a and 3b - having - conductor pattern 2a and conductor pattern 2b - a 
beer hall -- it explains taking the case of the multilayer passive circuit elements 
(here laminating mold coil component) which have the structure connected by the 
conductor 5. In addition, in drawing 1 , although shown only to 2nd glass content 
layer 4b, it is also possible to consider as structure with still more laminatings. 
[0040] ** The flat-surface configuration of 10cmx10cm size prepares a square 
alumina substrate first. In addition, in the invention in this application, it is 
possible for there to be especially no constraint in the class of substrate, and to 
use various substrates other than an alumina substrate, such as Si02 substrate 
and a glass substrate. 

** next, a conductor predetermined to a substrate top - form wiring, a conductor - 
- a rate as shows wiring in a table 2 -- it is -- an organic vehicle (photosensitive 
vehicle) and a conductor - it dries, after printing by the predetermined pattern on 
a substrate with screen printing, and the conductive paste which blended powder 
(Ag powder) is formed by calcinating in 800 degrees C and air. 
[0041] 
[A table 2] 
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[0042] however, a conductor -- it is not restricted to Ag and the electrical 
conducting material for wiring can use various electrical conducting materials, 
such as Au, Pt, Cu, nickel, Pd, and W 

** after that and a conductor -- apply the glass paste for the 1st layer of a 
presentation as shown in a table 3 (photosensitive glass paste) completely by 
screen-stencil on the substrate [ finishing / baking ] with which wiring was given, 
and dry. 
[0043] 
[A table 3] 
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[0044] As shown in a table 3, the softening temperature (Ts) of the glass blended 
with this glass paste for the 1st layer is 650 degrees C. In addition, in the glass 
paste for the 1st layer of this operation gestalt (photosensitive glass paste), as 
shown in a table 3, what blended glass (Si02-bO:K20=35:58:7.2, Ts=650 
degree C) and a quartz watch (ceramic particle) at a predetermined rate is used 
as a mineral constituent, and adjustment of a sintering property or a coefficient of 
thermal expansion is performed so that a substrate may not curve in the case of 
baking. 

** and a conductor -- expose by ultraviolet radiation through the photo mask 
which has a pattern of a beer hall which some wiring exposes, and stiffen the 
part by which light was irradiated. And after forming a beer hall by developing 
negatives in Na2C03 water solution 0.5% of the weight, it calcinates at 800 
degrees C among air, and the insulating layer (the 1st glass content layer) of the 
1st layer is formed. 

** next, the 1st glass content layer top ~ the process of the above-mentioned ** -- 
a substrate top -- a conductor -- screen-stencil using the screen version which 
gave the predetermined pattern, dry and calcinate the conductive paste shown in 
the same table 2 as what was used for forming wiring in 800 degrees C and air. 
while a beer hall is filled up with a conductor by this - an insulating-layer top -- a 
conductor - a circuit pattern forms - having - the conductor of the 1st layer - 
wiring and the conductor of a two-layer eye - wiring is connected to a serial. 
** next, the conductor of a two-layer eye - apply the glass paste for two-layer 
eyes of a presentation as shown in a table 3 (on the 1st glass content layer) to 
the front face of a substrate in which wiring was formed. In addition, in this glass 
paste for two-layer eyes, the glass (Si02:K20:B-203=79:2:19, Ts=780 degree 
C) which has softening temperature (780 degrees C) higher than the softening 
temperature (650 degrees C) of the glass used in the glass paste for the 1st layer 
is used. 

** And fill up a beer hall with a conductor (beer hall conductor) after forming 



[ calcinate / same / the / as the above-mentioned ** / it / condition (on namely, the 
same conditions as case of 1st glass content layer) exposure and development, 
and ] the 2nd glass content layer. In addition, when manufacturing multilayer 
passive circuit elements with still more laminatings, the same process can be 
repeated and the multilayer passive circuit elements of the predetermined 
number of laminatings can be obtained by carrying out the laminating of the glass 
content layer. 

[0045] Using only the same glass paste as the glass paste for the 1 st layer of the 
[example 1 of comparison] above-mentioned table 3, others are the same 
procedure as a case and conditions of the above-mentioned operation gestalt, 
and produced the same multilayer passive circuit elements as said operation 
gestalt. 

[0046] The magnitude of the curvature of the substrate at the time of forming the 
diameter of a beer hall after the development of the 1st layer at the time of 
manufacturing multilayer passive circuit elements by the approach of the 
<assessment> above-mentioned implementation gestalt and the example of a 
comparison, a two-layer eye, and the layer [ 3rd ] glass content layer and baking 
and the 1st layer, a two-layer eye, and each layer [ 3rd ] glass content layer (at 
the event of calcinating each glass content layer) is shown in a table 4. 
[0047] 
[A table 4] 
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[0048] As shown in a table 4, when the diameter of a beer hall of the glass 



content layer after the 2nd glass content layer became quite large and filled up a 
beer hall with a conductor rather than the diameter of a beer hall of the 1 st glass 
content layer in the multilayer passive circuit elements of the above-mentioned 
example of a comparison, the conductor pattern which it is originally going to 
connect by the beer hall, and the adjoining conductor pattern short-circuited, and 
also when short [ poor ] occurred, it was. It was checked that the short circuit of 
the conductor pattern which in the case of the multilayer passive circuit elements 
of the above-mentioned operation gestalt the rate of the burning shrinkage of the 
glass content layer after the 1st glass content layer and the 2nd glass content 
layer tends to be almost equivalent, and tends to become almost the same [ the 
diameter of a beer hall of the glass content layer after the 2nd glass content 
layer ] as the diameter of a beer hall of the 1st glass content layer, and it is 
originally going to connect by the beer hall, and an adjoining conductor pattern 
can be prevented certainly on the other hand. 

[0049] This is set to the multilayer passive circuit elements of the above- 
mentioned operation gestalt. Wettability with an alumina substrate in the bad 1st 
glass content layer After the 2nd glass content layer which compensates a 
degree of sintering using glass with low softening temperature, and serves as 
baking on a glass content layer Using glass with high softening temperature, 
when making it a degree of sintering not become high too much, it is because the 
degree of sintering of the glass content layer after the 2nd glass content layer 
becomes almost the same as the degree of sintering of the 1st glass content 
layer. 

[0050] Moreover, although the curvature of a substrate was settled in less than 
300 micrometers and did not show the multilayer-interconnection circuit plate of 
the above-mentioned operation gestalt especially in the table 4 as shown in a 
table 4, it was also possible to have carried out the four or more layer laminating 
of the glass content layer. However, in the multilayer passive circuit elements of 
the above-mentioned example of a comparison, the curvature of the substrate 
when curvature becoming large and carrying out the laminating of the layer [ 3rd ] 



glass content layer amounted to 800 micrometers as the laminating of the glass 
content layer was carried out. Thus, if the curvature of a substrate became large, 
in case a glass paste would be printed, carried out the chuck of the substrate 
according to the chuck device, it becomes impossible to have laid in the printing 
stage, and the multilayering beyond it was difficult. 

[0051] In addition, although it explained with the above-mentioned operation 
gestalt taking the case of the case where the contact angle over the substrate of 
the glass which constitutes the 1st glass content layer is larger than the contact 
angle over the 1 st glass content layer of the glass which constitutes the 2nd 
glass content layer when an alumina substrate was used as a substrate namely 
for example, like [ at the time of using the glass substrate which was excellent in 
glass wettability as a substrate ] It is possible to apply the invention in this 
application, also when the contact angle over the substrate of the glass which 
constitutes the 1st glass content layer is smaller than the contact angle over the 
1st glass content layer of the glass which constitutes the 2nd glass content layer. 
In that case, by constituting so that the softening temperature of the glass 
blended with the 1st glass content layer may become higher than the softening 
temperature of the glass blended with the 2nd glass content layer Like the case 
of the above-mentioned operation gestalt, the difference in the sintering property 
by the wettability difference is offset, there is little curvature of a substrate, and it 
enables extent of baking amplification of the diameter of a beer hall to 
manufacture fixed multilayer passive circuit elements in each glass content layer. 
[0052] In other points, it is not further limited to the above-mentioned operation 
gestalt, and the invention in this application can add various application and 
deformation within the limits of the summary of invention about the class of 
multilayer passive circuit elements, the concrete glass class which constitutes a 
glass content layer, a presentation, the class of component of a substrate, a 
presentation, etc. 
[0053] 

[Effect of the Invention] As mentioned above, the multilayer passive circuit 



elements of the invention in this application (claim 1) The softening temperature 
of the glass blended with the 1st glass content layer of the glass content layers 
more than two-layer formed on a substrate at least, Since he is trying to change 
the softening temperature of the glass blended with the 2nd glass content layer 
formed on the 1st glass content layer The difference in the sintering property by 
the wettability difference over the substrate with which each glass content layer 
will be formed, a glass content layer, etc. can be offset, and the difference of the 
amount of burning shrinkage of the 1 st and 2nd glass content layer can be made 
small. Therefore, it can be possible to control amplification of the diameter of a 
beer hall of each glass content layer, and to prevent short [ with an adjoining 
conductor / poor ], and, moreover, multilayer passive circuit elements with little 
curvature of a substrate can be obtained now. 

[0054] Moreover, the wettability to the substrate of the glass which constitutes 
the 1st glass content layer like the multilayer passive circuit elements of claim 2 
When worse than the wettability to the 1st glass content layer of the glass which 
constitutes the 2nd glass content layer When the softening temperature of the 
glass blended with the 1st glass content layer is made to be made lower than the 
softening temperature of the glass with which it is blended with the 2nd glass 
content layer, The difference in the sintering property by the wettability difference 
between the 1st glass content layer and the 2nd glass content layer is offset, it 
becomes possible to make small the difference of both amount of burning 
shrinkage, there is short [ no / with an adjoining conductor / poor ], and it 
becomes possible to obtain multilayer passive circuit elements with little 
curvature of a substrate moreover. 

[0055] Moreover, the wettability to the substrate of the glass which constitutes 
the 1st glass content layer like the multilayer passive circuit elements of claim 3 
When better than the wettability to the 1st glass content layer of the glass which 
constitutes the 2nd glass content layer When the softening temperature of the 
glass blended with the 1st glass content layer is made to be made higher than 
the softening temperature of the glass with which it is blended with the 2nd glass 



content layer, the difference in the sintering property by the wettability difference 
in the 1st and 2nd glass content layer is offset. It becomes possible to make 
small the difference of both amount of burning shrinkage, there is short [ no / with 
an adjoining conductor / poor], and, moreover, multilayer passive circuit 
elements with little curvature of a substrate can be obtained. 
[0056] Moreover, the softening temperature of the glass blended with the 1st 
glass content layer like the multilayer passive circuit elements of claim 4, When 
the difference of the softening temperature of the glass blended with the 2nd 
glass content layer is made into 30 degrees C or more, the wettability to the 
substrate of the 1st glass content layer, Become possible to perform control 
which has significance about the wettability to the 1st glass content layer of the 
2nd glass content layer, and the difference in the sintering property by each 
wettability difference is offset, the difference of the amount of burning shrinkage 
of the 1 st and 2nd glass content layer - small - it can carry out - coming - the 
invention in this application - efficiency - oh, it becomes possible to close. 
[0057] Moreover, the manufacture approach of the multilayer passive circuit 
elements of the invention in this application (claim 5) Since he is trying to form 
each glass content layer through the above predetermined processes The 
softening temperature of the glass which is equipped with the layer more than 
two-layer [ which consists of an ingredient containing glass ] (glass content layer) 
on a substrate, and is blended with the 1st glass content layer of the glass 
content layers more than two-layer formed on a substrate at least, The softening 
temperature of the glass blended with the 2nd glass content layer formed on the 
1 st glass content layer differs. Extent of amplification of the diameter of a beer 
hall of each glass content layer is small, and there is short [ no / with an adjoining 
conductor / poor ], and it becomes possible to manufacture certainly multilayer 
passive circuit elements with little curvature of a substrate moreover. 
[0058] Moreover, the wettability to the substrate of the glass which constitutes 
the 1st glass content layer like the manufacture approach of the multilayer 
passive circuit elements of claim 6 When worse than the wettability to the 1st 



glass content layer of the glass which constitutes the 2nd glass content layer By 
making lower than the softening temperature of the glass under photosensitive 
glass paste used for formation of the 2nd glass content layer softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 1st glass content layer The difference in the sintering property by the 
wettability difference in the 1st and 2nd glass content layer is offset. The 
difference of both amount of burning shrinkage can be made small now, 
amplification of the diameter of a beer hall of each glass content layer is 
controlled, there is short [ no / with an adjoining conductor / poor], and it 
becomes possible to manufacture efficiently multilayer passive circuit elements 
with little curvature of a substrate moreover. 

[0059] Moreover, the wettability to the substrate of the glass which constitutes 
the 1st glass content layer like the manufacture approach of the multilayer 
passive circuit elements of claim 7 When better than the wettability to the 1st 
glass content layer of the glass which constitutes the 2nd glass content layer By 
making higher than the softening temperature of the glass under photosensitive 
glass paste used for formation of the 2nd glass content layer softening 
temperature of the glass under photosensitive glass paste used for formation of 
the 1st glass content layer The difference in the sintering property by the 
wettability difference in the 1st and 2nd glass content layer is offset. It becomes 
possible to make small the difference of both amount of burning shrinkage, and 
amplification of the diameter of a beer hall of each glass content layer is 
controlled, there is short [ no / with an adjoining conductor / poor ], and it 
becomes possible to manufacture efficiently multilayer passive circuit elements 
with little curvature of a substrate moreover. 

[0060] Moreover, the softening temperature of the glass under photosensitive 
glass paste used for formation of the 1st glass content layer like the manufacture 
approach of the multilayer passive circuit elements of claim 8, By making into 30 
degrees C or more the difference of the softening temperature of the glass under 
photosensitive glass paste used for formation of the 2nd glass content layer 



Significance boils the wettability to the substrate of the 1st glass content layer, 
and the wettability to the 1st glass content layer of the 2nd glass content layer to 
some extent, control them, and the difference in the sintering property by each 
wettability difference is offset, making small the difference of the amount of 
burning shrinkage of the 1st and 2nd glass content layer -- possible -- becoming - 
- the invention in this application -- efficiency ~ oh, it becomes possible to close. 
[0061] The invention in this application like the manufacture approach of the 
multilayer passive circuit elements of claim 9 Moreover, printing / desiccation 
process, And it is possible to control amplification of the diameter of a beer hall of 
each glass content layer, and to prevent short [ with an adjoining conductor/ 
poor ], when calcinating every through a development process (it calcinates 
serially), whenever each paste layer is formed. And it becomes possible to 
manufacture certainly multilayer passive circuit elements with little curvature of a 
substrate, and it is especially significant. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the multilayer passive circuit 



elements concerning 1 operation gestalt of the invention in this application. 
[Drawing 2] The sectional view in which (a) shows typically one process of the 
manufacture approach of the conventional multilayer passive circuit elements, 
and (b) are the sectional views showing typically the multilayer passive circuit 
elements manufactured by the conventional manufacture approach. 
[Description of Notations] 
1 Substrate 

2a, 2b, 2c Conductor pattern (circuit) 
3a, 3b Beer hall 
4a The 1st glass content layer 
4b The 2nd glass content layer 
5 Conductor (Beer Hall Conductor) 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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mm^crMti^\in±^h-ir, %2ii7x^m<n 
m 1 #7 x^m^comtu&zi&TZU:. ztiftwm 
Knco^mizxummwM^mmix , m 1 
m 2 tf7Xttm<mmffiM.r>m*'b% <^hz\t & 

±~?& z\ fc ^Ttr^T". Lfri>£$Lr>K 0 vyyt£\^mm 
z\ fc *f«rsgt^s „ 

[ 0 0 2 3 ] |f^il3 0^Jl@SMp a n tt, fffB^ 

1 %7x^m*mm-htf7xcnmmmztt^-hm 

mi#7xmmmi-&mmj: 0 M^^t, 
mffin 1 ii7x^m tzm^tix ^ztfyxnmm 

JK^. ^2^9x^iitl^$tLT^|.^5x«t 
i>«< Lt^fc^ffSfc UTV^i. 

[0024] msm2 tiistiz. mimx^mzm 
m-h?i7X(7)mmzft'thmmbK %2H7x-m 
m^mmhi]7xayw,\ij7xmm\ l zn-thmm 
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o mi^yx^mizm^ttx^ 
#xx mmm * . s 2 # ? x^m \,zw& zkx^ 

nix. mi Rum 2 #5 x^mcomtfummmz 

mnvTft-jmm&mm lx , mm-tmfatco 
is3-h^&m±-t&c\tpnimx. ifrhmsLoK 

[0025] at, 1M114 iD^flnif&gprfWi. mmm 

SB 2 #7X&#jg tffi^$ fiT V^yX^Mi^^ 
HA* 3 0 °Clil±T"fc £ d * # m k LX . 
[0 0 26] mi ^'^^^/ItK^-SilTV^^^X 

«*st^2asi: . m 2 tf^-^jftie^fuc #9 

X<mtt&&<7M£3 0X$JJit Lfc*&, 

vx^m^mtmz^x^myh hmwt'n 0 

[ o o 2 7 ] ttz, mmrn (m&5 ) ^jium 

%&2Ma±.<7)M (tfyxis^m) ifatxti*) * mm 
2m&±.mxx^mcodib<7). ^<h, ssa 
{zm^tihmitfyx^mmi^Kx^&ijxx 

tc^>x u&mmm&cDwmiTmx3b 

(a)ssm^ fj^IM^^It^s^x, c> 

b ) epsij ■ &m-t h m\ ■ mmTMk , ( b ) epu ■ se 
Mii fc . ( d ) mis® 1 7?' ^ x##ii±t . mtim 1 

XtlttWl^li . iofr[4b"t 7)Vk?k^~th& 
ftt«7X^-x I- (3t€K^7X^-7, bX(±3te^T 

ms^x^-x b ) tom ■ lai-rsEpu ■ sasi 



[0 0 28] ^JfyX^mit. mfE(a)~(f 

2mvih(nij : 7x^m<noh<n. >}??£< kh, 
m 2 ^'yx^m^i^tix i * h iivxmim^m? 

W^xia*). x^m<7)^T*-}V'&?M±co 

[ 0 0 2 9 ] 5rt>, !iftt#77^-X h t LTtt, * 
40:60-70:30 ££4 ± d tE^tfcj«36tt^' 

7^-xb^i^:t^li Lv\ ims^- 

COfiJ^-ii. 5 0:5 0-5 5 : 4 5 OfEH k -f 4 d t 
t Sr 3 *n 5 ;P & ffl v § ^ t» ^ 5: ffl ^ 

4dfc^'r#4. ifc. *w^£^^Tffl^i>dt^ 

[ o o 3 o ] a*;, mmnemmm^&mmm 
tiriEmix/'^x-ir^-ji^ffi^-ri>^7X^BtriBa« 

yxcowmm i tfyx^miznt&mmj: o 

v^t, filBm l #^x#WJi^ffMtffl^!>S^tt 

^MtOftM izm ^ § 7 X b cf 5 <7)^' 5 X (7) 

[0031] n i ijyx^m^mkthfiyx^mi 
comity x^m^n^-mmnx o i^§v^ 

£. mi^7X^)i7)ffM£ffl^«>^tt^7X^- 
7NW77«£1J> ®2#7X#^r)ic7)ffM 

x^m^comtimwrz-tt, zti^ticomtu&com 
mizx h fmm^mv^mmx . m 1 2 #5 

0 . ^iiyxis^mo \?T-fc-tbm®3& Wffl IX 
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[ o o 3 2 ] & tz. trnmi mmm%m^mm.-nm 

«±, files l^^***fl!jiW5^5^0B5£SS 

©MS i 0 i> S < -T «. £ t LT ^4 . 

[0 0 33] mi 

^ h tf <o^r 7 * ofwtsjs £ , ® 2 # y x ^mcom®. 

Bfjei-S3|#:i:«0^H-h^*%<, LISSOM 
[ 0 0 3 4 ] i , |f*H8 ^MEMrfc^IBiTjS 

[oo35]^i 0y^tm<Dmmzm^hmt^ 

mcoBmzm^ & BWEtfyX^-z h tpcDtfyX am 

"C. ill RVIS 2 M^MfiSK*MoH£/h§ 
[0036] St, if*H9 O#M0ff^p n n ^«*f£ 



mfEEpfj ■ mum. mmmimzmx. 
[0037] wfiBHa. ep«!J ■ mum. xxmm. 

^mm^mm-h z. t mmxh o . mz^mmxh 

[00 38] 

LT , ^Fl^^fS t -f S t C ^> £ § 6 L < IMBJ! 

[0039] di-^ti. lait^-f iat. #tiw- 

aSr^rf^ffigyf (mi^^X^ii) 4a« 
fL. §^>t. »#c^N^-y (0S#) 2b, 2c« 
^mi^'7X#*Jl4 a CO Jit. h*7*-/l^3bt* 
-fSm2^^X^l4 b^ffM^ixTV^ i: fc t,t, 
h"T*-;t-3 aM'3b(;##: ( h'T*-;^*) 5^' 
7t«§il, »ftA7->2at|^?-y2bi\ b" 

m&(z\z\ ximmmu )um& ) tmz t ~>xmmt 

h. =Srfc. miXU. W,2$y X^MAhtXLfr^ 

Lx\^tiK z^zmmmcD%^mwti-&c\thBi 

mXfoh. 

[0040] CD£i\ 1 OcmX 1 Ocm^ XcO^-fflffM 

nmzh. sio 2 s«. a^^as 
zm^&ztmmx%&» 

m2iz^tio%wii$x\ fflt'b^^ (aaisttt 

'J-yM&tJ: *)mMHzfm<7v^-> 
XWM I tz 'ik.mkL, 8 0 0 x: , SM^T'tMt" l> ^ 

[004 1] 
[*2] 
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m 






Ag 


7 8 




2 






1 8 




2 



[ 0 0 4 2 ] Jtfc* U WftKUffl^WmWSiiA g tK 
^Si<0Tfi4<, Au, Pt, Cu, Ni, Pd, 



[0043] 
[S3] 







-xh 


2Jigffl 




CD# 7 X (S i 02 :PbO : K20=35 : 58 : 7. 2, Ts=650t;) 


3 0 




1 


dXtf 7 X (S i 02 : K20 : B203-79 : 2 : 1 9, Ts=780'C) 




3 0 






20 


20 






7 


7 






1 4 


1 4 




®Sfi^J(2-^?Jl/-l - [4-(jt^;i^t)V 


2 






_c-;H -^-tJU-7^- | j/7 r nyt>/> - i) 








2 7 


2 7 



[0 0 44] SSfcSrtidfc, 
-Xhfcl^sfi-O^'^x^fSMS (Ts) (i6 
5 0 *CT#> l> . =5ri> , <! tOUJWJfO 1 ^ S X^ 

■riat, isa^fctr. (s io 2 : Pb 

0:K 2 0 = 35:58:7. 2, Ts=6 5 0°C)i: 

3KU ifefi^Snfca^tflMbS-frS. ^LT, 0. 
5 fi*%N a 2 C O 3 &mXffl&?h Z\ k iz X 0 h* T 
*-/^fMLtS, 8 0 0 °CT'« L . 1 , 



£fflVvC*?U-yEPfflL, 8 0 0°C. 

1 HSO»f*ffi||fc 2JiS^#:ffill*WiJWfM$tl 

fcVvtffl^&ftTV^tf^X^ifrfffiJg ( 6 5 o°c) i 
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0 tftV«&K ( 7 8 0°C) Utt&tfJZ ( S i O 
2 :K 2 0:B 2 0 3 =79:2: 19, Ts=780 
°C) ^'ffiffl§ilTV^ 0 

x^m^t^k nm^m-x) ■ mm ■ tmtz 

Ik^zX'O. H2#5^t**MLfc». b"T*- 
/M=>»#c (b*r*-/l«ft0 iWi-tl. &$3, Stt 

[0 04 5] [JtKffll ] ±IEH3^lMSffl^X^ 



[0046] <IHi> JifBHSS^Siat/JtKMiO^t 
•fcO^E^ftfcimLfc^fcfcftS. IMS. 2 

jib. 3mB<ntf7Airtim<?>. mmtfLvmmnt' 
T*-rm. xvimu. 2MB, 3Jisto#^7x# 

iztm&mwicDK o $ ^4 t^r „ 

[0047] 
[S4] 











m 




Sttfcb' 


77jv-JV 


0 


1*510) 




53 fill 


200 ii I 


28ym 


52 jLim 


200 win 


mxis 
Mm 


31 nm 


51 wm 


250 ^ it 


34«m 


55 /zm 


350 mdi 




33fim 


55/xm 


200mk 


31 /zm 


67 Km 


800fim 



[ o o 4 8 ] H4 t^-r 4 o t, ±iejt«Mo^*iii» 

^t^^U'^c, -^r, JifEIW^j^JIlMl 

s^ n n po*i^t;(± .mi tf? A&%m km 2 m x^ 

m 2 %7Xf;^mi;McD#7^^Mco br*-;Mi 
j&\ n i # 7x^wiiob'T^-;Hi t imm tt% 

0, **b"7*-;W; 4 0SML4 3 ttSif^^- 

[0049] ;w±, mMmm^mmmm^zh 

v^Tii, 3 7S« f: tOiisfitt^'Sv ^® l #5 x^ 
fcfi. mmmfm^iivX^^X, «BStt* t B<=Sr 

m^xx^m^mm.tf, m 1 «7xmi« 

[0 0 50] it, i4 fc^-f 4 5 JilBUJS^E^ 



£^"C(4. aRORD^'3 0 0/xmjy. 

fEiWJ^iMWptfc wt (i, iixx-^m^m 
MLXVp<l<z~otLX. K^P±%<^^3MS^xX 



^mzmm itztz comucoK o i± 8 o o /i m t a l 

^ LT EpfflXx- S^ttit-r & ^ f: =5r < 4 0 , * 
[ 0 0 5 1 ] ±IE^M^T14, Smt IXTJV 

mm-hfixx^mmztti-hmmmK %2iixxi$ 
^m^mm-hiixx^mi^xx^m^zmmm. 

^iac m tix^mmzmm-htixx^mu 
izmhmmmK M2iixx^m^mm^xx 
m,iiixx^m\,zmhmm£ o 

(4. mi^'^X#WJitffi^§iiTV^^7XO?^S 

?SS i 0 i «< =Sr5 4 a fcflUfrfS - t4 0 , ±fE^ 
JfeM^OJi^i: I^St . mti^mmiz 4 !> MlS^tt^ 
jlv^ffl&LT, S^M'9j&^<, b"T4;-;HitO 

^p n p^ mm-h z\ t immzts; h . 

[00 52] *Il5l t M{4, § t t-eoffiOfitfc^T t 



cm. 
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[0 0 53] 

k i> , l&i(:ffM2iil,ll 1 tf^x^SJifcE^ 
§ *rt vv& # 5 * <z>(WfcfiK ^^#M± t 

^mmm^tih z t ^^mm^y x^m^kiz 
m i mm 2 a-yx^m^mmm^m^A^ < -r 

^mm%m&mt z t tsr* . 

[00 54] it, 11*112 «#M0i$§l$p n n <D i 3 

£2#7X^f£ffiftt"S#5X<oaf$l#7X 
^MtM^SiStLttJ; OStv^t, HI f}yx^ 

m tz m& § tec ^ s # 7 x com u&m * , m 2 # 7 x & 

WJl tlEn - § ixT \^%>j}yx cofXitU^. =t 0 i>f£< -f S 
idfcLtfi^, Hl#5X^r/Iim2#7.x-t1rJf 

«Dffifi£ JRfflicoH < -f & Z k mfflz* 0 , Fits 

[0 0 5 5] it, 11^113 «^JI0f^p a n O J: 3 t, 
%2HyX^m^mm-l>f]yXoom\fiyX 

■smizm-mtim v&mm^iz^ mi^yx^ 
umizm-sztix \^hijyx mxwm. £ , m 2 # ^.x 
^miz&^tix^&tfyxcDmmmx d iSK^r 
s i 5 tbfc*£, mi&v'm2^7x#w/i^ii^tt 

s*on£ /h§ < -r 5 ^ h # ^rsgt=5r 0 - mmtz> 

mmm&^h z t £ . 

[ 0 0 5 6 ] i t , tfSlf 4 O^M01f^gPp n nO «t 5 

m 1 tfyzttmizw&ztn: v^ayxmm&m 
k,w,2 mx£Mmm& znx^z #yxcomm 
js^hs- 3 o°ciii±fc tt*§^, m 1 ijyx-w%m<m 

U^comti^E fc , M2%yX ^Miom 1 # 7 x^m 

^mtvmz^x^m^hmm^io ntumm 

£ffll£LT, ®lSy ; '®2^7X^MoM]iScK«l*^ 
H^/hS <"f £ Z k tP?$ hX o l/Z%: 0 , «IH0J^H 
3&£> Lft h z k IMmztz h . 
[ 0 0 5 7 ] it, «f (lt*JS5 ) C7)£jg0*&at 
n Q ptoSii^«i, ±^<7)J;5^FJrS 

oiMimwmtixdizLxv^^x. as±t. 



^, ^<ti, s«±fcffM$tii,iii#7x#irJi 
*-;p®7)fiy;<^e*«/h$ < , mmi-mfak^a 

[ 0 0 5 8 ] it, lf*H6O#Ji0£#gPp n p^S}i^ 

M^Si«^it^, ss2^7X^Ji^«-r§^9x^ 
m^x^jftM-f sffitiiti mi 

^^x^l^tsm^, m2^7X#*JioffMtfflv^ 

i-iztizi:*}, mimi^a'yx^m^mti^ 
mmiz&ummwM^M^Lx , mmcommwm 

mnmZ'bZK -fhzk ifiX% h i a K2r 0 , 

[ 0 0 5 9 ] it, H^ll7O^10S#i3p a n ^ji^ 

ct)^ 7 x^tt-ffciass' , m 2 a y x^mcommzm^ 

hm^H'yx^-x h^myxcomt^&X 0 fcS 
<-f £ i t i D, mi ^^x^loil^lt 

Bp n n aii < sett- 5 ^ t imm\,z%h „ 

[ 0 0 6 0 ] it, lf3j<il8O^Ji@gMp a n t0Sji^ 
to J; 3 (c, m l ^ '5x#WJi<7)ffMtfflv^S^tt^'^ 

^<7)H^3 0°Clil_ht-ri»iht;J;i9, 

m 1 atxm 2 tfyx^m^fmwmmoDmA^ < i- 

hZk imm\zi£ 0 , «MHJ5& t L ft !> i # 
[00 6 1 ] it, *B^(±, 11*119^^)10^ 

jgt, tm$L zti&mz:kiz}mmo 

M^M±^m\L, mwi-mikkco^s-hT^z 
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[0ffiO»5M] 

#l^«fc^RH0T'fcl> o 

[02] (a)(i:^*^^Ji^i5 n D ptOS}i^^-Xg 
[01] 



i as 

2a, 2b, 2c jjcfry^-y 

3a, 3b t'Ttf-A- 

4 a f&ltf^Xi^Ji 

4 b m2tfyXf?^m 

[02] 



3 , b 2b , U 2c 4b 



&2a y 



